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Rectangular Cuts on Prisms with Triangular Base 








. Fxercise: Sketch the side view of each of these objects. 
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' Exercise: ` 


Rectangular Cuts on Pris 


ms with Hexagonal Base 





Sketch the side view of each of these objects, 
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Meaning of Fits 


Technical Representation of Fits 





| | Table of O£E- Size 


nizen mibin | TYPE of FIT | 
el SYMBOL} (mm) | МИЯ case | Under the heading 


'Type of Fit' enter 





хачин 
Мен егеүсе the words: 


"ov max. ^ | CLEARANCE-FIT 

· _ Clearance. 
‚тах. INTERFERENCE-FIT 
Inte : 
+ in the correct 


Clearance in the correct place. 


a, 2 min 
Clearance 


Note: The ISO-symbols for holes (capital letters) stand high ! 
The ISO-symbols for shafts (small letters) stand low ! 


2— 


Exercise: 


Enter the ISO-symbols 
of the fits from the 
table im the drawing 
of the Packing Box ! 








Nominal 
size aft 
de 
18 pee, 
p +23 . 
| O 
á -52 
| 
26 
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Oo 
36 —- 
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Exercise. 1: Enter the correct 
fits from the Бе- 


low гарын behind the nominal 


«22 TRANSMISSION 
SHAFT 
sizes in the above drawing, M 1: | | 


— Size | 
40 

ЮМ... 2 40,140, u 60" 

| de 180 


Exercise II: Cross the correct Type of the Fits with the 
help of the above table. | 
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Specification of Fits in the drawing 
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COO га 









А 

Р 2 
1 | Eccentric disc 34 Cr Mo 4V 

| 1 | Shat ` | 28580 - - | 3 | 

| Jl[Bush ` | EN 

| 1 | Bearing ` маан _GG-18 — ae Mmm 

| No.| Description | Material ? | item _ 1 


Bearing with Eccentric Disc | Scale 1:1 


Exercise: Draw parts 2)3,4 (2 & 4 — a with ali dimensions, 
Add tolerance-symbols and sur face-symbols according to table, 
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Rectangular Cuts on Pyramids 
Complete the plan view of each of these objects (sketch) 
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Job with Rectangular Cuts on a Pyramid 


` Exercise: Prepare.a free hand 
Sketch of the TOGGLE LINK in 

3 views with all dimensions. 
Bore hole: 20" ,VVV | 
Rectangujgr hole: 40,2, VV 
'All other surfaces: V 
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Parallel and Tapered Keys 





. Tapered key 






: V, ХҮҮГ: 0064 
emm oo 4 
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1. The bearing surfaces of а parallel key are ...... О 
2. The bearing surfaces of a tapered key are ..................... 


3. The cross-section of the ,................... has to be drawn 
with clearance at the bottom face of the keyway of the hub, 


4. In the representation of the ................. the inclination 
(mostly 1:100) has to be entered. 


Note: Keys are hatched only in cross-sectional representation 
(see section А-В), Ki 


1 Technical 
Drawing 
No. 57 
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Parallel Keys 


Shaft Locking ring 


Exercise: 
Prepare a full scale 


assembly drawing of 
the parts. 








Parallel key 14х9х63 
St 50K 


SCALE 1:2,5 





а 
=== a ——ÓÀM—P  —— —————————— ii —————————-— === — 
2. 


SCALE 1:1 
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Tapered Keys 


HUB Inclination 1-100 


—-.-- 





Exercise: | | SHAFT 


Prepare a full scale 
assembly drawing of 
the three parts. 





lapered key 14x5x70 


(ione шингэн. 


E 


SCALE 1: 2,5 


SCALE 
1:1 
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Pin - Joints 
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Coupling Pin Fitting Pin 


example: 4 a x 20 example: 6.6 x 20 
Note: Pins are only hatched in cross-section! 
Coupling Pins have flat ends - Fitting Pins have rounded ends, 


Exercise: Parts below belong to a Drilling Jig. Complete the 


assembly drawing on sheet 58,1 ín 3 views without dimensions; 
elevation and side view sectloned. Take the pin dimensions from 


the list of parts. Drilling bush (part 3) as already given. 








Scale 1:2,5 
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Rectangular Cuts on Cylinders 


Exercise: Sketch the side view of each of these objects. 










DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical 


! PAK-GERMAN TECHNICAL TRAINING PROGRAMME 


Drawing 
Мо, 59 





Penetrations of Cylinders 


Exercise:  Sketch the side view of each of these objects. 


“| Technical 
| Drawing 
No, 60 





Cylindrical Job with Rectangular Cuts 


Exercise: 


Draw the 'Coupling Half’ 
in 3 views without di- 
mensions, side view 
sectioned, in a free hand 
Sketch, 

Scale 1:1 





Note: For the elevation the workpiece remains in the position 
given in the above sketch. 
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Assembled Workpieces 





- Reading of drawings - i 










Ж Mäe 


5 tvv(v) Зуу 2" ов — = 


all radii 3mm ' Taper 1:50 


| 11 Paraltel key  8x7x60 | St 60 
— 1] Taperd pin 4x30 





LIJ Disconnecting sto 
15 u7 [+ der + 0. | 7-1 | Disconnecting lever |GI W-35 - 
20 _ | GG - 22 
г 30 se 15 TE = о: е | E 
WE л HO CI D |No.| Description 
Symbol | 9ff- sizes UNCLUTCHING — DEVICE 


* 





Note: Part 3 (disconnecting stone) is not sectioned in the side 
view because it is withcut internal structure and in order 
to give a better impression of what it looks like, 














Exercise: | | 
1. The coupling bush slides on the shaft to engage and disengage 
the coupling.. 
How big are a) outer dia and b) inner dia of the coupling bush ? 
а) —eaneeeneeeef D) —eeeeneeee IM ` 


How wide is the slot in which the disconnecting stone(part 3) 
' slides 7 








ооо оо еа о е Uu 











Which type of fit is to be provided for the joint between 
parts 2 and 3 ? 





.........: B B B DB а.а. эз б ааа 






Why is this necessary 7,.......«.«.егөсгөоос ог өрө гео гого 





ооо ооо ооо ооо ооо ооо ооо оо ооо оо ооо ооо ооо осо со ао оо 
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Assembled Workpiece 
-Preparation of detail drawings - 
Exercise: Draw parts 1,2,3 of the Unclutching Device as single 


parts in elevation and side view, (side view of part 2 sectioned). 
Enter all dimensions. 


Part 1 
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Re resentation of Gears 1 








Note: Technical representation of азаг wheels does not show the 


single teeth. 
Exception: When the drawing is used for gear wheel production. 
Then however normally a few teeth are shown in an enlarged detail. 


Drawings of gear wheels must give tne following dimensions: 


а 


а. dia of pitch circle We z width of face 


dia of top circle T = number of teeth  (e.g.: T = 20) 


‚ м = module (е.1.: m = 6) 


Sometimes also the root dia, 4, is given. 


Exercise: Enter the missing letters in the drawing below, Scale 1:1. 





TecHnical 
Drawing 
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Representation of Cears II 





- Symbols- 


Tech. Representation | Simplified Represent. | Tech. Recresentation | Simplified Represent. 


S 4 
Spur gears Hetcal czars on shafts at onge from each other 













(RSI Brg "Pa 









Exercise: Draw a pair of spur gears in two ways: 
a) a technical representation (sectioned) and 

b) in simplified representation. 

|Dimensions of the pinion (small gear): d, 769mm; d <6 3mm; d <56mm; Т=21 
Dimensions of the large gear: d,-7105mm;d -99mm; а 792mm; T=33 | 
me 3 ; W 525mm; Scale: 1:2.5 








Enter all necessary dimensions ! 
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Representation of Gears III 





Exercise: The picture shows a 
pinion in scale 1:5. 

Draw the' corresponding spur gear 
which shall result in a trans- 
mission ratio 2:1 in front view 

(sectioned) and top view (scale 
1:2,5). Enter all necessary di- 
mensions. 

Some important hints are given 
below (i.e. centre line, pitch, 
hub and hub keyway). The flange 
"between hub and tooth ring has 

4 holes of Ø 70 on a hole circle 
of d 186. 





all Radii r z 4 


64.3 


18 
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Angular Cuts on Prisms 


Exercise: Sketch the side view of each of these objects, 





Technical 
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p - = r = = = : à; B "EME — 
Angular Cuts on Pyramids | 


Exercise: Complete the plan view of each of these objects (sketch), 


АА 


2 





DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical | 


| — = Drawing 
PAK-GERMAN TECHNICAL TRAINING PROGRAMME | No. 68 





Internal and External Recess 


Recesses are usually represented in either of the two 
possibilities shown below. 


I. Complete Representation 





If complete Representation is chosen, all ne- 
cessary dimensions are given in enlarqed detail 
drawings as are shown in 'Detail Y' and 'Detail X' 





Detail A | | 





| Note: The machining allowance'Z' SR 
has to be added for" the grinding de Ba 
operation and is taken from tablas. Detail У | 











II. Simplified Representation 


If simplified Representation is chosen, the dimen- 
sions of the recess have to be taken froma table. 
In this case the drawing contains designation of 
form (letters "E" or "F") and the size (r x t4) 
of the recess. | 
The detail drawings on top of this sheet show the | 
difference between Form E and Form F. 









: RE, | 

0,2 
| 0,32,512,110,2 | 
[over 60 [1 (0.4|4 [3,2 [0,3 | 
Exercises: i 


1. Recess 'Form E' is used if а E N See sara ka c lcu 


2. Recess "Form Е' 15 used if ооо ооо ооо ооо ооо осо BOB о о 


ово 6 8 B B B GO GO B B B àÀ B B B B GU O à à DP ооо ооо àB B NM à D 8 à 8 € B šč 6 $ $ 8 9 9 6 a à 9 8 9 * ^ à 


3. Enter the correct letter (E or F) for the form of the recess 
of the workpieces in the circles. 
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Dimensioning according to Machining Process 


- Turning I - 
Exercise: 


Complete the section view 
of the turred workpiece 
with the dimensions acc. 
to the given sequence of 
the machining process. 


Seguence of operations 
1.-Boring 0 10 mm | 
-Roughing to Ø 46 mm 
-Roughing to @ 37 mm, 
length 22 mm 


2.-Internal turning 
Z 25 mm, 20 mm deep 


^3. -Reclamping 
-Internal turning 
0 22 mm, 40 mm deep 
-Internal turning 
Ø 32 mm, 25 mm deep 
-Finishing 
outside dia 45 mm , 


4.-Reclamping 
-Finishing 036 mm, 
length 23 mm 
-Turning of radius 
R = 3 mm 
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Dimensioning according to Machining Process 
- Turning II - 





= 


VEE - PULLEY 


SCALE 1:1 


" р 


Exercise: Enter all dimensions in accordance with the 
machining process. 
Find the correct surface зутро15. 
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Dimensioning according to Machining Process 
~ Drilling I = 
Note: 


- Dimensioning of holes has to be done under consideration of pro- 
per method and tools. 

- The dimensions can be entered from two reference edges or from 
the centre line, They can refer either to the centre point or 
to the edge of the hole,(e.g. in case of milled oblong holes). 

- Thickness of the material (sheet metal) shall be given on the 
workpiece; 1f there is not enough space it is written beside 
the drawing. 





Exercise: 


Enter all dimensions in accordance with the production require- 
ments (thickness: 3 mm). 








Scale 1:1 
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Dimensioning according to Machinina Process 
- Drilling II - 


Exercise: Enter all dimensions according to marking and drilling 
Operations. Find the correct surface symbols. 











E Е о 
E id ~ il 
а. (T 

eC cf ~ U 
a и "9 нь 

$3 122 PIERCING DIE 
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Чэ = d = ( Е 1:1 
t Së E 1 SCALE 


DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING — € 


Drawing 
No. 72 





Dimensionin according to Machining Process 





- Turning, drilling, milling - 


15mm hole $30 10long 
» #10 | 








Slot: 4wide т 
Olong 


CLAMPING  PIFCE 
Exercises: 


a) Fill in the seauences 
of operation as indt- 
cated by the four 
drawings : 


1, & & eg B P E à B à 4d 9 à & à B č еә 





P à D B b à 8€ B 8 à B € ege č 4 čb oc 


Ze eso P à à B P B à NB à pose hb č P T" 
3. .............. 9» m à ее 


A 5B 5S b à à D à un gege 5B € 8 D 8 e 
4, 8 & B à P b à à à b à b do оне 
8 8 5 À B b à à ^ à 5B B à ^ à B ^" 8 A 
5. » 8 ee B B йл. à à à à à b n зэ MN 
tp 5& Bo B B b B B B 8 8€ B b -" 5 Ro в T" 
6. Sege à 4 8 à E à à à B ^ à 9 € $ T 
E & B B à B B » b à & B B »& 5 Ho sg šč 
Ta .................... 
i 


s 8 à & o dn č à 8 8 8 0 P 5» 9" P» * a 


Enter the dimensions, 
relevant for every 
single machinina opera- 
tion in the respective 
drawing. | 
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according to Machining Process 





| Dimensionin 
- Milling - 





SLIDING PIECE 


Scale 1'! 


sm замаг! 








= иж emm geg ` mmm mmm mmm gem (Бин ` em 


SLIDING PIECE 


SCALE 1:1 


Exercise: Enter all dimensions according to the reguirements 
of the milling operations. 
Surfaces: sides of the three deep grooves: ММА 

bottom of flat groove: {7 

all others: V 
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Drawing from Models 







1 


-Puller - 







| Exercise: 






I, Draw the elevation view of the 
assembled puller in scale 1:1 
from model. 

Half section as shown. 


II.-Draw parts 1,2,3 and 5 in as 
many views as necessary; 
scale 1:1. 










-Enter all dimensions and other 
information which are needed 
for production. 


-Prepare the complete list of 
parts. 







-Clamping Piece- 





Exercise: 





I. Draw the complete Clamping Piece in such a way that all 
k important portions can be recognized; scale 1:1, 






II,-Draw parts 1 and 2 in as many views as necessary; 
scale 1:1, 


-Enter all dimensions and other informations needed 
for production. y 


-Prepare the list of parts. 









Tečhnical 
Drawing 
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· Reading of Drawings I 


TEE-SLOT 


Ё 


| 
| 
| 
| 








H 
| mni - 
9) 
50 
24 
DOVETAL ЇГ) | S 1 
(3 
| 
©) © © | DOVETAILED GUIDE 
SCALE 1:1 


Exercise see gheet No, 76,1 
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Reading of Drawings I (Dovetailed Guide) 


Exercise: Answer the following questions with the help of the 
| drawing on sheet No. 76. ` 






8, The edge "D" in the side view 
is represented by what edge in 
the plan view ? 


edge "D" (814е) - edge (plan) 





The overall thickness of 
the dovetailed slide is: 










mm. 







9, The surface "E" in the side view 
is represented by what surface 
in the plan view ? 


surf,"E" (side) = surf. (plan) 


. The maximum length of the 
tee-slot is: 










| The edge "F". in čhe side view is 
represented by what edge in the 
plan view ? 


edge "F" (side) = edge — (plani 


The overall length of the 
dovetail is: 














€ e 















The. edge "Н" in the side view is 
represented by what edge in the 
elevation ? 


edge "H" (side) - айж _ (elev) 


The overall depth of the 
counter-bored. hole is: 

















С = mm 









The surface "R" in the plan view 
is represented by what edge in 
the elevation ? 


surf."R" (plan) = edge (elev) 






The depth of the 
ceunter-bore is: 















The diameter of the 


13. The edge "P" in the plan view 
counter-bore is: | 


is represented by what edge in 
the elevation ? 


edge "P" (plan) = edge (elev) 













ЭРЭЛ E mm 












14. The edge "J" in the plan view is 
represented by what line in the 
elevation ? 


edge "J" (plan) - edge (elev)] 


By what line is the wall 
of the counter-bore 
represented in the plan 
view.? | 












line 


Lä Cm SE SPELA AA Se ee 
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Reading of Drawinas II | 





| - HOLDER FOR - 
БХ? | ТАА” CIRCULAR CUTTER 
| | d — ALE. 1:1 


М. 





\ 





---8 48 


| Technical 





ВЕЛОТМС OF DRAWINGS 11 (Circular Cutter) 


Exercise: 


da 
3, 


15. 
16. 
17. 


18. 
19. 
20. 


21. 
22. 
23. 


24, 





Answer the questions with the help of the drawing 
on sheet No. 77. 


The circular cutter has a tapered shank. 
The shank is marked by Letter . . = = = Is e jej s o 


The overall length of the shank is given by dimension 
The taper ratio of the tapered visa i$: da ck s 


The length of the taper de по ыы lema 8.28) WU EVE а mm 


The edge "U" in the side view is represented in the 
eevatiocn.Dy Dine è > а « e we à эсээ » ша Ш » e Офлол 
The diameter of the cylindrical portion "В" is . .., mm 


The cylindrical portion has been cut out. The cut out and 
is represented in the side view by the lines . . 


The dimension "M" in the side view is equal to what 
dimension in the plan view ? .. . . . o © «© © 4 ао. 


The flat surface "G" in the elevation is represented 
in the side view by line 1: z e Sr A а ат 3 e 
Thé flat surface "G" in the elevation is represented 
in the plan view by line . . . . a © © © «© © © «© . à 


The edge "P" in the side view is represented in the 
elevation by Leg с: s e a à es s жа e 0 e коњ wä 


The type of thread on nortion "М" is specified by 


the dimension . = = = = а = = а т = = = = = = = = i . 
‚ The length of the external thread is given by dimension 
The diameter of the blind hole in the centre of the 


Circular Cutter EE a Zug vk oue ww Lem Жо Эс o e Eb me 


The overall length of the blind hole in the centre 
is given by dimension . = = . = = | - . ii = = . . С] m 


The wall of the blind hole in the centre is ‘repre— 
serted in the side view by line . . . . . «© © «© © . à 


A counter-bored hole with internal thread is renresen- 
ted in the elevation. The thread is narked with letter 


The thread cut in this hole is specified by dimension 
The depth of the counter-bore on this threaded hole is mm 


The counter-bore on the threaded hole is represented 
in the side view by line .'. A m We ow boš Ж dh ш № лэн 


A blind hole which is cut into the side of the cvlin- 
drical portion is represented in the elevation. 
The diameter of this blind hole is . . . . . . . . . | mm 


This blind hole is represented in the side view bv line 


The hole 4 4 (plan view) is represented and marked 
in the elevation by Letter о 4 5 4 « = » * s € à e 


The hole Ø 4 is represented and marked in the side 
view Dy Зе а à e e w k c ww л.» pe вожо а 
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